On the chest radiograph the heart was slightly enlarged, the pulmonary vascular markings were decreased, and the aortic arch and stomach were left sided. The standard electrocardiogram showed sinus rhythm, a mean frontal QRS axis of -60, right atrial enlargement, and left ventricular dominance. The two dimensional echocardiogram showed atrioventricular concordance, with an imperforate tricuspid valve and moderately hypoplastic right ventricle. Contrast echocardiography, using a peripheral venous injection of 2 ml 5% dextrose, failed to show any anterograde flow from right atrium to right ventricle. At cardiac catheterisation selective right atrial and left ventricular angiography demonstrated the features of tricuspid atresia but failed to outline the right ventricle. There was pulmonary valve atresia but the pulmonary arteries were of normal size, pulmonary blood flow being maintained by a large persistent ductus arteriosus.
The diagnosis was considered to be atrial situs solitus, atrioventricular concordance, ventriculo-Shore, Rigby, Lincoln arterial concordance, imperforate tricuspid valve, hypoplastic right ventricle, and pulmonary valve atresia. At operation the tricuspid valve was found to have a small central orifice. An open tricuspid valvotomy was performed and the tensor apparatus of the valve was identified. The pulmonary artery was opened in its long axis and confirmed that the pulmonary valve was imperforate. An excision was extended from the pulmonary artery to the body of the infundibulum and the outflow tract was enlarged with a patch of Impre. The postoperative period was complicated by severe right heart failure. Two dimensional echocardiography showed poor mobility of the tricuspid valve leaflets. The infant developed jaundice and a severe chest infection and died four weeks after operation.
Discussion
In the majority of patients presenting with the clinical features of classical tricuspid atresia there is complete absence of the right atrioventricular connection and no potential communication between the right atrium and a ventricular chamber, sulcus tissue interposing between them.2 Nevertheless, cases have been described in which the right atrium is in potential communication with an anterior rudimentary right ventricle through an imperforate tricuspid valve.3 It seems from our experience that the distinction between an imperforate and severely stenosed tricuspid valve cannot readily be made by selective right atrial angiography or contrast echocardiography because each technique may fail to show anterograde flow from the right atrium to the right ventricle. Imperforate or severely stenosed valves may also exist in univentricular hearts in which the type of atrioventricular connection is through two valves and the mode of connection is via a functionally imperforate right and perforate left atrioventricular valve. 4 Imperforate right atrioventricular valves have been described briefly by several authors and there have been cases reported with coexisting Ebstein's anomaly.5 We have recently described the two dimensional echocardiographic features of imperforate valves in double inlet univentricular hearts, emphasising that the distinction from absence of the corresponding atrioventricular connection can readily be made. 4 The cornerstone of the diagnosis of an imperforate valve is the identification of a thin mobile membrane between an atrium and a ventricle, and the recognition of the tensor apparatus of the valve. In the majority of cases the tensor apparatus is hypoplastic and therefore its delineation by echocardiography is not always possible.
We have described two cases of atrioventricular concordance with a functionally imperforate tricuspid valve possessing a pin-hole orifice, treated by tricuspid valvotomy. The distinction of this anomaly from absence of the right atrioventricular connection was dependent upon an accurate assessment of the atrioventricular junction by two dimensional echocardiography. From a surgical standpoint, some hearts with an imperforate right atrioventricular valve would be unsuitable for tricuspid valvotomy. These include double inlet univentricular hearts and cases with atrioventricular concordance in which the tensor apparatus or the right ventricle are hypoplastic. While the majority of patients presenting with the clinical features of tricuspid atresia will have absence of the right atrioventricular connection, a small number will have an imperforate valve. From our own experience it is evident that some of the latter may be managed by tricuspid valvotomy rather than by the Fontan procedure. In our second case, palliative treatment by a shunt procedure may have been the preferable initial treatment, tricuspid valvotomy and right ventricular outflow tract reconstruction being reserved for later. Except in univentricular hearts, imperforate tricuspid valves occur so rarely that whenever this diagnosis is made echocardiographically the alternative possibility of severe tricuspid stenosis should be strongly suspected, for under these circumstances valvotomy may be feasible. 
